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As descrived o the preceiing progress report, the first fiight of
Siratosrcpe 11 wae cmrrizd out on March 1, 1663 with *he result of obtaining
thr InTrared cpectrum of Mars. After this flight it became clear, that the

various %echnleal improvesents shown nes-ssary by the series of difficultiss
sncou cred duricrg the first £3izht, g3 well as the trauneforae?ion of Stratee
avope I from it infrared configuration to its photographic configurstion
wonld reguire so much time thet the first pho?ographic fiight zould not be .
| earriad gut berore Fhe second huail of 1964, Such 8 iocng delay between
Plignve would ci#sriy have Leen wmost depreseing £or all invoivad. FPurther-
wore, o= firs? 2115u;, inoagh zericusly rand capped by o mumber of technical
difficultiea, hac we felt; “lesr:y shoved the great rapability of Stratoscope
IT for astrouomicel ressarch in the infrared, s field in which a substantial
ausber of fundawsntal ressavcn problems exist, of which only one could be
attacked in the FTirsy Ciight. A~rordingly, 11 was &ecided to devote
the sicond fiight of Strwicassps 11 to infrared rather vthan photographice
investigations, and the fiight readiness date was schrduled for November
12y, 1303,

Regurding pisns for the perid ofter the second flight, it ap eared
reason&lile 1o BB S fthat the transformation from the infrsved to the photo-
graphle configurstion could be ca-ri=d cut in cne-yeur's time and scecordingly
the Pirst phctogrephic ¥ligbht was schedulsd for Hovember, 3964,
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2. Dallocn Developmanisy
During tze peried beforz the second telescor2 flight the Vitre Loborue
tories put major efforts into Purther improvesments of the balloon system and
its operation. All the red.o links were greatly streagthened including
careful measurcmzents of the relevant antenns patterns. After comsuliation
with NCAR and other interesied organizations, the wiring for all squibs was
wmodified in such a way as %o minimire the danger of premature firing by
electrostatic charges collected on the balloon system. A major change
vas also made in the desig: of the sleeve which contains the lower two-
thirds of the launch ballson during the early phaaes of the infiation. The
aim of this change was t avoid any possibility of a repetition of the feilure
vhich occurred during the inflation attempt of February 22, 1963. This change
proved itself emminently successful during the subsequent launching. PFinally,
vith the help of the balloon theory group of A.D. Litile, Vitrc has developed
a much improved ballasting policy and plan, with the effecl of shortenins the
ascend time for tie second Stratoscope flight wonderfully.

Since the sercud telescope flight the Stratoscope group in the Vitro
Laboratory has concentrated om the preparation of the tuiiug wewl fiight.
{..: Of the twc major aims of this test flight i3 %o i{nflate the boll. ..
system vith 70,000 1bs. of helium lift rather than with 1%,500 lbs. as
was dcne un antll now. The reason for trying this inecreased 1lift is the fact
that tle telescope weight bas steadily been going up and will further go up
in th~ photographic configuration. In consequence the ballast carried had
stesdily to be reduced since the total weight has .to be kept constant as long
48 the 1ift cannot bde increaced. The reduction of the ballast carried is not
serious if no complications arise during the vhole flight., It does however
decrease the flexibility of operations, particularly during the landing phases
if complications are encountered. Detailed computations show that the in-
ereased .ift of 16,000 lbs. in the present Stratoscope Balloon System should
leave a safety factor of more than 2 even in the most critical phases during
the ascent. These computations will be experimentally checked during the
coming test flight by the photographic measurement of the launch balloon
cone angle at the critical altitude of 12,000 f£t.

The second aim of the test flight is to orient the dummy telesccpe
during the landing phases in such a vay that the side arm of the telesccpe
is trailing with regard to the wind direction at landing. Such sn orientution
at contact vith the ground would substantially increase the cpportunity of
small landing demege to the telescope. The instrumentation for this orieata-
tion has been developed and successfully tested in the Yaborstory 1% con-
glzts o2 g compess which can be turned by radio command in accordance with
-ne azimuth of the ground wind at landing tiwme, and & fan which turns the
telescove in accordance vith the error signals received from the compass.

Finally major efforts have been made by the Vitro Laboratory to achieve
® reduction in the price for the Stratoscope Ballocn System. Gratifying
progress has been made {n this direction through the whole-hearted coopera-
tion of the Schjeldahl Company.
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3. Optical Woerk On Frimary Mirios )

The polishing of one of the ivo guartz mirrers of 3 rani¢scope IX
(the one not used for the two infrarsd flighits) has ‘een saupieted.
Thorough measurements with the scattersplate techniqie huave shown That
the root mean square error of the figure of this wicror is now :/50
of a visual wavelength and the meaximm error is 1 /20 waveisngth. [ Hoth
these mumbers baving an uncertainty of about 10%.) Thus, 1t appesrs
without any doubt tbhat this mirror is the most accurate mirror of all
mirrors of substantial aperture now in existence and fulfiils the high
requirements of photographic Stratoscope flights.

As it turned out the only stumbling block tc achieving this high
accuracy was the lack of a reliable method of measuring the figure of an
optical surface to an accuracy of about oue hundredth of a wavelength in
the laboratory. When the scatter-plate method was finally developed by
the Perkin-Elmer Corporation into a practical and reliable method the
expiarts in that Company for optical polishing were found entirely cspable
to reduc~ the errors (precisely guantitatively determined from the scatter-
plaze photographs) with fine efficiency.

Less successful has been cur attempt to measure the figure of this
primary mirror at a cold temperature. Earlier tests had shown that the
figure did not appear to change from room temperature to -0 centigrade.
Hovever these earlier results are not very accurate since in those tests
we had not succeeded in odtaining sufficiently nearly isothermal conditions
within the mirror. All subsegquent attempts to obtain a more homogeneous
temperature throughout the mirror blank during the cooling tests in the
optical test chamber have ralled. We now suspect that the strong tempersture
contrast between the warm walls of the test chamber and the cold coils
surrounding the mirror within the chamber set up unexpectedly violent bound-
ary flows of a complicated geometry which does not seem to be understood by
the hydrodynamasists which we have consulted. Towards the end of 1963 it
vas declded to terminate, at least for the time being, the attempts of
making accurate optical measurements at cold temperatures because of
limitations in time and funds. The present lack of accurate optical
measurements at cold temperstures would not appear too gserious a worry
in view of the homogenity of the guartz blank and the encoursging results
of the zarlier, less accurate, tests.

h. Repairs and

The repair of Stratoscope II after its first flight cost approximetely
$200,000 which is about 8% of the total original cost of the instrument.
As was expected, same of the outer relatively inexpensive structure of the
instrument, such as the insrtia vwheel at the top and the truss around the
side arm, needed substantial repairs and replacements. More unexpectedly,
the "knuckle" which contains the delicate axis system was sufficiently
dariged to require complete disassembly and replacement of all the flexure
bla’es used in two of the three precision axes. Finally, substantial repair
work was required for the slectrical wiring of the instrument because of
ext-nsive damege by short eircuits which occurred on the landing impact.
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and the inertis sheel {heuvily lcaded with batteries) direstly To the U-irume
of the itelaescope uwilch in turn Ceviles the lending Lvuper av its cottom.
This ‘the landirg fmpact of vone of the heavy perts of the instrument L8
tranrmitted through the kourkle suy more. To reducey the damsge by short
eircuits the ‘ollowing dwvelopment vas cartled out. Toroughout the isatin
pericd all circutis are prutected by fuses., During the final pre-flight
proesdure th: Puses are wwiz inscilive by the Insertion of muitiple Juuper
piugs Go thst during the flight the operation canncot be aborted by the
bilowing of .+ fuase throupn an svcldent which otherwise might not be fatal.
The prw de ela_,é-me.nt.- has now added o devise which cauces these fuse jwaper
pluar %o b puiled oub egfsin by 8 Larametrie switeh during the descent so
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the wrffaet of short-cireulis op Laading inspact. Hoth these improvemauts
sroved most «ffective on the szecond flight.

Since gui1ding on the moon by hand from the ground station wes found
voacomfortably difficult during the first flight, an satommtic moon guider
5 added, which made the telescope track the moon with ample stability
and permitted during the flight, free cuolce of any lunar ares to be pro-

Je:ved on the spectrometer slit.

An important further area of improvement was the strengthening of all
radio links, particularly, the telemetry channel, partly by increased trans-
mitter pcwer, and ¥ by larger and higher antennas. Furthemore,
electroffT FIIEHFE VEre adléd V¥hich canpletely eliminated the interference
betveen the radio éaﬁmnd the the telsnetry channels vhizh had proved so
bothersdme during the first £1ight.
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indivwm-arsenide detectors. The sensitivity of these detectors drops
sherply beyond 3 microns; zeecordingly ve couvld not have used them for

the first flight because then a major eim was to obtaln the spectrum of
Mars out to 7 microns. However for the scientific aims of the second
flight the limitation to 3 microns and below scewged not a serious restric-
tion and the indium arsenide detectors have the great advantage that they
vwork well down to about 0.9 microns while the germanium bolometers proved
ineffective below about 1.7 microns. The new detectors with all their
auxiliary electronic equipment were sgain produced and operated by Texas
Instruments. :

A second improvement in the infrared equipment was & modification of
the magnetic tape recorder so that - in contrast to the first flight - it
could operate securely in the embient conditions during the flight.

The final improvement in the spectrograph was the introduction of an
optical alignment mechanism for ore of the mirrors inside the spectrograph
which could be operated by command from the ground during the flight.
Since the spectrograph contained a fairly large nusber of optical elements
and since it is vitally essential that the light besn coming from the
entrance slit of the spectrograph eventually ends well centered on the
minute detectors in their nitrogen cooled dewar, the constancy of the
internal spectrograph alignment had been & persistent worry and a likely
loss of effective sensitivity. Now with the new device it was possible
to move by command frem the ground during the flight the one mirror slowly
in the critical co-ordinate until maximum signal was received - thus assuring
opt inmum spectrograph alignment. '

5. Second Flight of Stratoscope IX

The truck caravan carrying the disassembled instrument and all auxiliary
equipment arrived at the NCAR Scientific Balloon Flight Center in Palestine,
Texas on August 21, simultaneoua with the entire Perkin-Elmer group and most
of the Princeton group, héaded by Dr. Danielson who planned and directad the
entire instrument preparation operations as well as the ground station opera-
tions during the flight, in close cooperation with Mr. Alsn Wissinger, the
Perkin-Elmer Project engineer. (M. Schwarzschild arrived at Palestine one
month later.) At the same date Dr. N. Woolf from Princeton and the spectro-
meter from Perkin-Elmer arrived at Texas Instruments in Dallas, Texas for
the fitting of the new detectors and their electronic instrumentation into
the spectrograph and the final testing and calibrating of this instrument.
Four weeks later Dr. Woolf brought the spectrograph to Palestine where it was
incorporated into the telescope. Early in November the Vitro group began
their final preparations of the balloon system and the flight operationa at
Palestine.



6

T .e entire instrument reached flight resdiness for Hovember 25, only
thirteen days later than the date planned wore than six months earlier.
The smallness of this schedule slippege was less causcd by a lack of
technlcal difficulties during the three months ~f instrument sssembly and .
testing (though the amount of difficulties enccuntered this time was
substantially less than during the préperation of the first Stratoscope II
flight and vere overcome in part particularly repidly through the cooperation
of Mr. Hemstreet from Perkin-Elmer and several of the RCA engineers who
Joined. the regular group at Palestine on & couple of critical occasions),
but rather more by the remarkebly sustained working energy of all involved
throughout the thrae months period, starting with an average working week
of fifty hours and ending for many nexbers of the group with a couple of
weeks of over sixty hours.

.The flight was cancelled for November 25, in view of the national day
of mourning following the assassination of President Kennedy. On Novenber
26 the carefully prepared meteorological predictions indicated favorable
weather conditions and the flight wvas carried cut. Thus in this case no
postponement for weather reasons sare eacountered whatsoever.

Launch preparations by the Vitro group proceeded on schedule throughout
the day and the launch, very smoothly, was executed at 4 p.m. The ascent
was on the average somevhat faster than planned, presumably through a
combination of the new bdallasting schedule and a stratospheric temperature
structure differing from the normal. The balloon reached its initial
altitude of 85,000 rt. at 5:20 (after an average ascent rate of 1,000 ft.
per minute) and sunset on the balloon followed at about 5:50. In con-
sequence actual observations with the telescope could start at 6:00 p.m.
All through the night the balloon descended slowly reaching an altitude
of 70,000 ft. in the morning. This descent could no%t have been avoided by
ballas’ing during the night. Since the descent rate however was so slow
that it could not have noticeable disturbing effects on the astronomical
observations it was decided not to interrupt the observations for bellasting
operations.

On the day preceding the launch the ground station caravan moved to
quarters near the site selected for the ground statior location during
the flight. On the launch day the ground station caravan reached the
selected site, a slight rise with a free horizon all around and well away
from likely electrical disturbances in the area of Ruston, Louigians;at
12:00 p.m. By 3:45 the station was fully set up end the first telemetry
contact with the balloon was made at 5:15 p.m. From then on the various '
internal electronic systems of the telescope were cammanded on, one by one.
At 5:30 p.m. a spectrometexr scan on the on-board test scource was carried out
and the unlatching operation, preparastory to actual observations was executed
at 5:55, five minutes after sunset on the balloon. The balloon trajectory
throughout the night was unusually favorable for the time of the year, so
that the balloon stayed most of the night within a hundred miles of the .
ground station and never came anywhcre close to the limiting range of any
of the radio links, even at sunrise the next morning. Accordingly, observa-
tions could be carried out throughout the night until 5:45 a.m. when the re-
latthing operstions had to be started. Sunrise on the balloon occurred at
6:11 and the latching was completed at 6:16 a.m. Thus a full tvelve hour
night had been available for astronmical observations.
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and In the groand sta‘iow, opera tad vltkﬂut any m&jgr t“ouulcs Tﬁis Fmat AabuRars

a blt of & wmirzcle;, even in afte:taOLbALe Btratoseope I, contxax to our original
hopes, has grown - by necessity ve feel - into a guite ccwolic&ﬁed inatment as is
shown, for example, by the fact that it contains approximately 40 motors run by
comaand from the ground, 4 stepper switcne g, each of twenty-four or more poslticns,

and 2 image orthicon cam:ras never, it sezems, emplcyed in any other space program

this far. It appears under these circumstances reazonable to expact that Strato-
scope II should on the average operate on a flight with satisfectory scieantific
effectiveness. However it =secems not pessible to avoid the conelusion that the
extraordinary effectiveness of this perticular flight was in part caused by sheer luck.

Durlng the twelve hour obzerving perlod spectrometer scang werea obtained of
ten astroncmical objects: Jupiter, Moon, Aldebaran, Mu Cephel, Betelgeuse, Mira,
Sirius, R Leonis, Rho Persei, Mu Geminorum. The time spent on the varicus types
of operations throughout the night can be seen by the following tabulation:

Acquisition of objects and adjusting of instrument: 250 winutes,

‘Spectrograph alignments: 20 minutes,

Trouble shooting: . 50 minutes,

Scanning of on-board scurce: 30 minutes,

Seanning of stellar spectra: 370 minutes.
Accordingly, even if one considers solely the scamning of stellar spectra as "use-

ful” time, just over 50% of the total twelve hcurs were usefully employed.

The eleven member ground station crev, by a careful distribution of duties,
could just about manage to maintain thé necessary energy throughout the very long
and active night. Also the decisicns made after the first flight regarding changes
in the items to be handled by automatic instrument operations or by human decisions
from the ground seemed to work out effectively; specifically it was a great relief
to the ground crew to have an automatic moonguider, not available in the first
flight, while on the other hand it was no appreciable trouble to the ground station
crew to operate by command the spectrograph alignment which substantially increased
the effective sensitivity.

The effect of the judgement of the scientists in the ground station became
strikingly evident as the night progressed. The spectrometer tracings transmitted
by the telemetry channel, though not quite s6 good as those recorded on magnetic
tape up at the telescope, clearly showed the essential new features observed, and
the observing program for the later parts of the night was substantially affected by
the findings of the earlier hours. Aa instrment less commandable from the ground
and more pre-programmed, would not have permitted this flexibility nor the consequent
increase of scientific effectiveness of the flight.

In the morning after the instrument had been relatched the control over the
balloon was returned to the Vitro group which had carefully tracked the balloon all
through the night from planes and ground vehicles. To initiate the descent,
valving started at 6:30 a.m. and repeated at ‘appropriate intervals until 8:10 a.m.
The belloon passed through the tropopause soon thereafter with a speed of about
LOO £t. per minute,  -very close to the planned value. As expected, it then speeded
up its descent to nearly a 1,000 £t. per minute which was held in check and eventually
sloved down by appropriate ballastingo Since unexpectedly the landing area vas
covered by lov clouds, the final landing vas carried out without visual coatact in
an area of very low population density with full contrel of the landing speed
through ballasting commands and descent speed telemetry. The actual impact
velocity was S00 ft. per minuté, 20% less than the planned value.
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The landing cccurred near Kosfusko, Hississippi, in e woods about
ons-half a niles from the nearest road. It 1s not clear whether the {rees
among which the Telescops lended increaced oxr decreased the lending damsge.
In any case, the landing damage turned cut even smaller than after the first
f1light amountin;g, to about $150,000 of repair cost. No difficulties were
encountered in having an access road bulldozed to the landing site. However
heavy rein on November 28 samevhat slowed dovn the recovery operation
vhich nevertheliess was completed on November 29. Two days later the
telescope vas /back on its way to the Perkin-Elmer Plant in Connecticut.

/

In the fzeantime on November 28, the ground station returned to Palestine.
The tape refording containing all the scientific results of the flight was
flown from/the landing site to Palestine on Hovember 29, and the transfer of
the data from the magnetic tape to graphical records used for the subsequent
reluctiony was eccomplished by December 2.

/, 6. Scientific Results From Second Flight

/
D;/:ing the five months elapsed since the flight the spectrometer

tracings have been read off point by point, punched onto cards, reduced

by an /2lectronic computer for instrument sensitivity and wavelength calibra-
tion fnd the seversl trecings for each of the ten objects and each of the
two datectors have been averaged. From the final curves which give the
intensity distribution of the light of each of the ten objects in the wave-
1en(th range rrun 0.90 to 3,05 mierons the following six points can be
ded’aced.

1. &~~sp¢ctra of the Hoon, baren, end Sirius shov that the
terrestrial atmosphere above the balloon (80,000 ft.) had no dilsturbing
¢ffects on the measurements; the only terrestrisl band weakly indicated
in the spectra is that of carbon dioxide at 2.7 microns.

2, The spectrum of the Moon shows an incressing alb=do from ! to 1.7
microns, a flattening of the albedo between 1.7 and 2 microns and finally,
an increase in the intensity above 2.0 microns in accordance with the expected
thermal emission of the Moon.

3. The spectrum of Jupiter shows deep methane btands at 0.85, 0.99,
1.14, 1.37, and 1.7 microns and the emonia fundsmental band at 3.0 microns.
A very broad feature in Jupiter's spectrum froam 2.0 to 2.5 microns 1is
probably caused by cambination bands of methane with the possibility of a
cantribution from the hydrogen molecule.

b, ‘The spectrum of Aldeberan (KS) chows practically no bands but has
a clear intensity peak arcund 1.6 microns where the bound-free and the
free-fiee absorption of H™ =2nd H, leave a relatively transparent region in
the continuous absorption coeffiCient; the same phencwenon is also shown by
the spectra of the cooler glants though complicated by band structure,



5. EBatelgeuse (M2) cleariy shows the vaisr vepor bands abt i.% and
1.9 microns as vell as indications of a band et 2.7 microns; also the
carbon monoxide band at 2.3 microns is fairly strong. The spectra of R
Leonis (M3) and particularly of Mira at minirmm (M9) show the water vapor
bends at 1.% end 1.9 microns with extreme sirength. These results appesar
of substantial congequences for the theory of cool stellsyr stmospheres.

6. Finally, the spectrum of Mu Cephel permlts the determination of sn
upper limit for the absorpilon of interstellar ice gralns in the band at 3.1
microng; this upper limit twrns ocut rather smaller than the expected vzlue,

It 45 planned that these results wiil be published in the Astrophysical
Journal in four papers; one on the Moon, one on Jupiter, one on the Red
Giants, end one on Interstellar Xce Grains. Eowever, the writing of these
papers has only Just been started, The summary of these results will be
presented during the meetings of the Awerican Astronomical Society at Flag-
staff late in Juna.

T. Preparations For First Photogrephic Flight

Since the last flight the Perkin-Elmer Corporation has completed the
repairs of the telescope for the landing damage; as mentioned earlier,
these dumages vere relatively light, in part because of the protactive
improvements incorporated since the ﬂrst flight.

One of the instrumental problems irrelevant for the infrared fiights
and vital for the photographic flights is the aligmment of the Gregorian
Secondary Mireror relative to the Primery Mirror. Accordingly, very precise
flexure tests~have recently been carried out with the telescope structure.
It wes foumd that this structure is Just: ebout rigid enouwgh wvhen moved t' -ough
the entire range of elevation desirable for observations, but thrt 1t is .ot
sufficiently invarisble (though missing the requirements only by a moderats
factor) over the necessary temperature range, as shown by relative tests made
at room temperature and at a cold Wew England winter night temperature,
In coaszegquence the decision was made to terminate the flexure tests and not
to try to improve the charscieristics of the structure, but instezd to accept
the concept of in-flight aligmeent vhich had proven o successful on the
smaller scele of the spectrograph during the last £light. Accordingly, ground
comnended motors have been installed vhich can move the secondary nmirror in
two coordinates over smmll ranges (the third coordinate being covered by the
focusing motion which the instrument of course alwvuys has had). In addition
8 photoslectric zensor is being added which scans the diffraction image of 8
bright star with & slit, first in one coordinate and then in the other
coordinate with the resulting dabta being telemetered to the ground. Thus it
will be possible to observ@ in the ground statlon any coma caused by mal-
alignment and then o correct the alignment by eppropriate ecmmands., This
opsraticn will obvVicusly tske some time during the flight; but it sppeered
the only safe solution for overetmiug the flexure protilem. EBesldes this appeared
atirpetive a3 it represents m pilol uandertazking fur a type of operation
which nearly certainly eveatually has to be employed in high definition
satellite experimants.
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The second problem arez vwhich novw ¢ sglved in preparation for
the first photographic flizht is that of ths pre.launch cooling of the
Primary Mirror. The difficuities to be oveicwme in this area are first;
inhomegenelty in t¢he cooling which would Llead to pcasible slight distortions
in the perfect mirror figure, and second, the avoldance of even the slightest
condensation of water on the Primary since this would likely not evaporate
throughout the whole flizht. The final ccoling testis are now underway st
the Perkin-Elmer Plant and have gone very well this far though they are not
yet campleted.

The third new preparetionarea 1s the coawbination of the coarse pointing
servo system (which has worked successfully in the two infrared flights)
vith the internal fine guidance servo-system (vhich has been successfully
tested by itself in the laboratory, but has not flown yet). Since the
testing of the combined system requires the fully assembled telescope
it is planned that thege tests will be carried out only after the instrument
is shipped again to Palestine (row scheduled for Juae 17) and thexre re-
assambled in the Stratoport.

8. Integrating Television

To fully exploit the high potential resolution of Stratoscope II a
very long effective focal length has to be used; otherwise the resclution
may be lost in the graininess of the receiver, be thatl a photographic
emuleion (&s will be the case in the first photographic flights) or an
image tube (as may hopefully be employed in the later flights). Accordingly,
Stratoscope II has been designed with an effective focal length of 300 ft.
vhich gives it a focal ratio of 1:100, making it an extiremely slow camera
indeed. Thus the highest possible sensitivity of the receiving surface is
of unusual importance for Stratoscope II. Eecause of this circumstance
this project 1s vitally interested in the use of image tubes employing
photocathodes which have a basic quantum efficiency about 30 times higher
than the best photographic plates.

With this in mind a Development Contract has been given to Dr. Zworykin's
group at the RCA Laboratories in Princeton to study the use of an image-~
orthicon tube as an integrating receiver in placc of the photographic emalsion.
This contract was completed late in 1963 with most encouraging results.

A commercially available imeage-orthicon, though not one of the most
standard ones, was employed for the test. The operation of this tube,
as finally developed for the eventual spplication in Stratoscope II, differs
however greatly from the standsrd operation. The three basic actions,
exposing, reading, and wiping, which {n the standard operation are effectively
done continuously and simultaneously, are in the new operation entirely
separated in time. Thus conditions can be optimized for each of the three
actions separately. Specifically; during the integrating exposure time
vhich in the tests has been stretched to as long as two hours, the reading
beam is completely turned off. Simiiariy, when after the exposure the
reading beam 18 turned on, it is adjusted so that to be optimum for the
reading operation alone, particulsrly wiih regard to the faintest parts of
the exposed image; but without eny regard to the campleteness to the wiping
of the image which is handled in e sepsrate action afterwards.
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The finel tests carried cut at the RCA Laboratories strongly augt,esf
that & faclor of 10, if not as high as 30 over the best available plates,
can be achieved with this tube and this uvpc of operetlon. This most
encouraging resullt regarding the sensitivity must not be taken however as
indicating that such an imege-orthicon application is the cure-sll for
all astronomical image taking research; particularly the problems regarding
accurate photometric messurements within the imsge have not yet been studied
in these tests.

On the basis of the very positive vesultis of the first contract;, a
second contract has rzcently bean given to the RCA Laboratory to build
a "flying breadboard version" of this type of integrating TV camers,
designed in such a manner that it first can be employed with a ground based
telescope, largely for practicing purposes, and then, if successful, can be
incorporated in Stratoscope II for later flights.




